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Abstract
Background: Both iron deficiency and iron deficiency anemia are common in the United States with a prevalence
amongst women of 12 % and 4 % respectively. These numbers are even higher in African-American women (AAW)
and are often a result of heavy menstrual bleeding (HMB). The primary objective of this study was to determine if
perceived assessment of menstrual bleeding was associated with objective and subjective measures of anemia in AAW.
Methods: Quantitative cross-sectional pilot study with surveys and venipuncture.
Results: 44 premenopausal AAW (mean age 37.9 years ± 9. 4) participated in the study. Iron deficiency was present in
68.2 % of the participants and 18.2 % were anemic. Almost half of the participants reported that their menses were
heavy or very heavy, and there was a relationship between perceived heaviness of menstrual flow and anemia (P = 0.
021). Of the individuals who reported that their menses were heavy or very heavy, 35.0 % were anemic. AAW who
reported heavy or very heavy menses had significantly lower hemoglobin (P = 0.015), hematocrit (P = 0.003), and ferritin
(P = 0.012) levels, as well as more general (P = 0.006) and menses-associated symptoms of anemia (P = 0.015) than
those who reported normal or light menses.
Conclusions: This pilot study of premenopausal AAW found that a significant percentage of women who report HMB
are not only iron deficient, but also anemic. AAW should be educated on the consequences of HMB and counseled to
seek care with a women’s health provider when they perceive HMB. More importantly, providers should be aware that
when AAW report HMB, evaluation for iron deficiency and anemia are essential.
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Background
Anemia is a global health problem, with over 1.6 billion
anemic individuals worldwide [1]. Anemia affects women
disproportionately [2]. Globally, approximately 29 % of
non-pregnant females aged 15–49 are anemic, which
translates to nearly 500 million women [3]. The most
common cause of anemia is iron deficiency [4]. Although
the prevalence of anemia is higher in underdeveloped
countries, there are approximately 5 million individuals af-
fected by iron deficiency anemia in the United States [4].
Up to 12 % of reproductive-aged American women are
iron deficient and approximately 4 % suffer from iron defi-
ciency anemia [5]. There is further disparity amongst
African-American women (AAW) in whom 19 % have
iron deficiency and 12 % have iron deficiency anemia [6].
Heavy menstrual bleeding (HMB), which is a gynecologic
problem that affects up to 30 % of premenopausal women,
is a common cause of iron deficiency anemia [7, 8].
Despite the fact that healthy premenopausal women
with HMB are often able to compensate if anemia
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develops and thus may avoid complications, women suf-
fering from this condition should undergo medical
evaluation as anemia can have a number of negative
consequences. Anemia can not only cause impairments
in cognitive function and dysfunction in the immune
and gastrointestinal systems, but may also significantly
impair quality of life and lead to depression, fatigue and
impairments in work performance [2, 9, 10]. In addition,
anemia is an independent risk factor for morbidity and
mortality [2]. While some women do seek outpatient
care for abnormal bleeding, making it the cause for up
to one-third of gynecologic visits [11], many individuals
with HMB do not routinely undergo evaluation [7] and
some forgo seeking medical attention until symptoms
become severe. These women may ultimately present to
the emergency department for initial evaluation [12]. As
these individuals may require more urgent and costly
evaluation and treatment, receiving care in this manner
can have both medical and financial implications. Several
factors, including age, race, insurance status, income and
geographic location appear to impact whether patients
receive gynecologic care in the outpatient setting or the
emergency department [12]. However, it is unclear
whether specific bleeding patterns influence if and where
women seek care.
Women have to recognize that their menstrual bleed-
ing is abnormal before they either see their provider for
this indication or respond affirmatively when asked
about HMB. Unfortunately, there is not always a strong
correlation between an individual’s report of menstrual
blood loss and actual amount of measured bleeding [13]
or all biomarkers of anemia [14]. In a recent study of
women with severe anemia (hemoglobin <5.0 g/dL) due
to HMB, 7.8 % reported that their menses were normal.
Further, two-thirds of women who had HMB that lasted
over six months did not seek medical attention [15]. Al-
though it has been reported that there is not always a
strong correlation between subjective vaginal bleeding
and objective measures of bleeding [13], it is less clear
whether there is a association between perceived HMB
and laboratory evidence of anemia. In addition, it has
not been fully elucidated if personal assessment of men-
strual flow correlates with symptoms of anemia. If an as-
sociation does exist between perceived assessment of
menstrual bleeding and objective and subjective mea-
sures of anemia, education to optimize prevention and
treatment of anemia in women with HMB becomes even
more critical. HMB in AAW is particularly important to
investigate, as these individuals have higher rates of
HMB [16], and a higher prevalence of iron deficiency
and iron deficiency anemia than Caucasian women [5, 6].
Therefore, the primary goal of this pilot study was to
determine if perceived assessment of menstrual bleeding
was correlated with objective and subjective measures of
anemia in AAW. Another aim was to understand whether
there was a relationship between reported menstrual pat-
terns and pursuit of medical care.
Methods
Participants
The survey used for this cross-sectional pilot study was
reviewed and approved by the Institutional Review
Board at Northwestern University. Verbal consent was
obtained from all study participants. A convenience
sample of women was recruited from attendees at an
urban community health fair. Women approached a des-
ignated area where study personnel offered a brochure
describing the study. Following completion of the sur-
vey, participants underwent venipuncture for analysis of
complete blood counts (CBC) and iron studies. Eligibil-
ity criteria included English-speaking women who self-
identified as African-American, were over age 18, and
reported menstruating. Participants were compensated
for their time with gift cards.
Survey
The survey used in this study was developed by the au-
thors and reviewed by individuals experienced in the
fields of gynecology and women’s health. After eligibility
was confirmed, participants completed this 44-item an-
onymous paper survey that asked about demographic in-
formation, medical and gynecologic history, symptoms
related to anemia and iron deficiency, and healthcare
utilization (Additional file 1). Health literacy, defined as
“the degree to which individuals have the capacity to ob-
tain, process, and understand basic health information
and services needed to make appropriate health deci-
sions” [17], was also assessed as a demographic variable.
Women were specifically asked to classify the heavi-
ness of their menstrual cycle as “very heavy”, “heavy”,
“normal”, or “light”. They were also asked to classify
their menses by length as <5 days, 5–7 days, or >7 days.
A cumulative “general symptoms of anemia” score was
calculated based on whether participants reported hav-
ing to move legs at night to feel comfortable, hair loss,
or pica (cravings to eat dirt, clay, starch or ice). A cumu-
lative score of “symptoms of anemia during menses” was
also calculated based on how frequently participants re-
ported that they experienced twelve common symptoms
of anemia during menses.
Venipuncture and assays
Following completion of the survey, participants were
directed to a station where a trained phlebotomist drew
two vials of blood. One vial was drawn in a vacutainer
tube containing K2EDTA anticoagulant to be used for a
CBC. A second vial was drawn in a vacutainer plasma
separator tube containing heparin to be used for iron
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studies. Immediately following the blood draw, samples
were spun down using on site centrifuges, and the re-
sultant plasma was stored in a cooler until the end of
the fair. The samples were then transported to a large
urban academic medical center where the assays were
run on the same day as the fair. The Sysmex XE5000
Hematology Analyzer was used to process all CBCs in
order to evaluate hemoglobin and hematocrit. Serum
iron studies were run using the following kits from
Beckman Coulter: direct colorimetric method using
TPTZ for iron, the colorimetric method using Nitroso-
PSAP for unsaturated iron binding capacity, the immu-
noturbidimetric method for transferrin and the chemilu-
minescent sandwich immunoenzymatic method for
ferritin. The remaining sera were aliquoted, labeled and
stored in a locked freezer in a secured laboratory. Partic-
ipants were considered anemic if their hemoglobin was
less than 11.6 g/dL and iron deficient if serum ferritin
was less than 41 ng/mL [18, 19].
Statistical analyses
Laboratory and survey results were entered into a data-
base and confirmed by one of the study investigators.
Frequency analyses were run and distributions were
evaluated. Proportions are presented for categorical vari-
ables. Means with standard deviations or medians with
interquartile ranges (IQR) are presented for continuous
variables depending on the normality of the distribu-
tions. Chi-square and Mann–Whitney U tests were per-
formed as appropriate to identify associations. A P-value
of <0.05 was considered to be statistically significant.
Statistical analyses were performed with SPSS (PASW
version 18) and GraphPad Prism (Version 6.0b).
Results
Participant characteristics
There were 44 premenopausal women who completed
the survey and agreed to undergo venipuncture. All of
the women were African-American with a mean age of
37.9 ± 9.4 years. Overall, 79.5 % of subjects demonstrated
adequate health literacy based on a validated single
question assessment [20]. Other demographic details are
summarized in Table 1.
The majority of these AAW had health insurance, al-
though more than one quarter were uninsured. Just over
50 % of the participants had public insurance. Over 90 %
of these AAW reported their health as “very good” “ex-
cellent” or “good”, while the remainder stated their
health was “fair”. Nearly half of the women described
their menses as heavy or very heavy. Over 60 % of par-
ticipants reported that their menses were shorter than
5 days and approximately one-third stated menses lasted
5–7 days. Only two participants reported that menses
lasted more than 7 days, and both of these individuals
perceived their menstrual flow as heavy or very heavy.
Two participants reported having fibroids and both of
these women also classified their menses as heavy or
very heavy. Approximately 60 % of these AAW had a
gynecologist, and almost 75 % had seen a physician
within the last year. Nearly 20 % of participants had a
history of seeking outpatient care for heavy vaginal
bleeding while only 10 % had visited the emergency
room in the past for heavy bleeding.
Table 2 stratifies the participants based on perceived
heaviness of menstrual flow and reports the prevalence
of various factors related to anemia. Participants who re-
ported heavy or very heavy menses were more likely to
have undergone previous evaluation in a clinic or the
emergency room for HMB. Both anemia and iron defi-
ciency were more prevalent in participants with heavy or
very heavy menses. However, 66.7 % of those who re-
ported normal menses and 33.3 % of those with light
menses were also iron deficient.
Objective and subjective anemia/iron deficiency measures
Median hemoglobin amongst all participants was 12.9 g/dL
(IQR 1.7) and median ferritin was 22.5 ng/mL (IQR 33.2).
Overall, 18.2 % of these women were anemic and 68.2 %
were iron deficient. Amongst the anemic individuals the
median hemoglobin was 10.7 g/dL (IQR 2.3) and the
median ferritin was 5.9 ng/mL (IQR 9.6). The women who
were anemic were more likely to report heavy or very heavy
menses than those who were not anemic (P = 0.021). Heavy
or very heavy menses were reported in 87.5 % of the
Table 1 Participant Demographics (n = 44)
Demographic measures n (%)
Age, y (mean ± SD) 37.9 ± 9.4












< College 16 (36.3)
≥ College 28 (63.6)
Annual household income
< $50,000 39 (88.6)
≥ $50,000 5 (11.4)
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anemic women compared with 39.4 % of the non-anemic
women. The prevalence of anemia in individuals that
reported heavy or very heavy menses was 35.0 % whereas
the prevalence of anemia was 4.8 % in those who reported
normal or light menses (Fig. 1).
Figure 2 demonstrates median laboratory values by
perceived heaviness of menstrual flow. When values
were compared between groups, women who reported
heavy or very heavy menses had significantly lower
hemoglobin (12.2 g/dL versus 13.1 g/dL, P = 0.015),
hematocrit (37.3 % versus 39.3 %, P = 0.003), and ferritin
(16.8 ng/mL versus 30.2 ng/mL, P = 0.012) levels than
those who reported normal or light menses.
Women who described their menses as heavy or
very heavy reported more general symptoms of
anemia (P = 0.006) and more frequent symptoms of
anemia during menses (P = 0.015) than those who re-
ported normal or light menses.
Associations
There was an association between reported length of
menstrual flow and having a gynecologist (P = 0.025).
45.8 % of women who reported that menses lasted less
than 5 days had a gynecologist whereas 81.3 % of women
who reported that menses lasted 5 days or more had a
gynecologist. However, there was not an association be-
tween perceived heaviness of menstrual flow and having
a gynecologist. Of the AAW who reported heavy or very
heavy menses, 40.0 % did not have a gynecologist.
Most of these AAW had not been evaluated for heavy
vaginal bleeding in the past, but in women who had been
evaluated as outpatients for this complaint, there was no
significant association with age, body mass index (BMI),
marital status, employment, education, income, insurance
status or health literacy. Of the women who had presented
to a clinic for heavy vaginal bleeding, half had also been
seen in the emergency department (ED) with this com-
plaint (P <0.001). There was also no significant association
with any of these demographic or socioeconomic factors,
insurance status or health literacy in women who had vis-
ited the ED for heavy vaginal bleeding.
Discussion
In this pilot study we found that 68.2 % of urban pre-
menopausal AAW from this convenience sample were
iron deficient. Further, 18.2 % of these women were
anemic, and there was an association between perceived
heaviness of menstrual flow and anemia. Almost half of
all participants reported heavy or very heavy menses,
and over one-third of these women were anemic. AAW
who reported heavy or very heavy menses had signifi-
cantly lower hemoglobin, hematocrit and ferritin levels,
as well as more general and menses-associated symp-
toms of anemia than those who reported normal or light
menses. Although there was an association between
length of menses and having a gynecologist, there was
not a significant association between perceived heaviness
of menstrual flow and having a gynecologist. In addition,
there was not an association between seeking care for
heavy bleeding as an outpatient or in the ED and any
demographic factors, socioeconomic factors, insurance
status or health literacy.
The prevalence of anemia in these AAW is markedly
higher than the rate of 4 % reported amongst females of
Table 2 Anemia-related Factors Stratified by Reported Menstrual Flow (n = 41)
Light Normal Heavy Very Heavy
(n = 6) (n = 15) (n = 12) (n = 8)
Previous Evaluation for HMB (%) 16.7 0 25.0 50.0
Anemica(%) 0 6.7 41.7 25.0
Iron Deficientb (%) 33.3 66.7 83.3 75.0
General symptoms of anemia scorec (mean ± SD) 4.0 ± 0 3.6 ± 0.6 2.5 ± 1.4 3.0 ± 1.2
Symptoms of anemia during menses scored (mean ± SD) 10.8 ± 6.4 8.8 ± 6.0 18.0 ± 9.7 20.8 ± 15.4
aHemoglobin <11.6 g/dL
bFerritin <41 ng/mL
cLower scores translate to more general symptoms of anemia
dHigher scores translate to more symptoms of anemia during menses
Fig. 1 Prevalence of anemia based on perceived heaviness of
menstrual flow
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all racial and ethnic groups aged 20–49 in the United
States [5], and also higher than the reported 12 % preva-
lence of iron deficiency anemia amongst AAW [6]. Fur-
ther, almost half of all AAW perceived their menses as
heavy or very heavy, which is a higher prevalence than
what has been previously reported [8, 16]. These find-
ings in combination with the fact that over one-third of
women who reported heavier menses were anemic,
whereas less than 5 % of women who reported normal
or light menses were anemic, highlight that HMB is a
common and potentially serious health problem in pre-
menopausal AAW. Interestingly, women who reported
heavy menses had higher rates of anemia and iron defi-
ciency than those who reported very heavy menses. In
addition, although the prevalence of iron deficiency was
highest in participants who reported heavier menses, ap-
proximately two-thirds of women who reported normal
menses and one-third of those who reported light men-
ses were also iron deficient. These data suggest that
women may be underestimating the heaviness of their
menstrual bleeding. Fibroid prevalence was likely under-
estimated in this study as well. Fibroid incidence
amongst AAW is greater than 80 % by age 50 [21]. In
this study the prevalence of fibroids was only 4.5 %, sug-
gesting that fibroids were likely under diagnosed in this
group despite high rates of HMB.
These data suggest that providers should acknowledge
that a patient’s perception of HMB is enough to warrant
clinical investigation, but also demonstrate the import-
ance of ensuring that women understand what is consid-
ered normal menstrual flow and be educated that heavy
menses can lead to iron deficiency anemia. Despite the
fact that the correlation between description of men-
strual flow and amount of actual bleeding has historic-
ally been poor [13], this study confirmed an association
between AAW’s perception of HMB and both objective
and subjective measures of anemia and iron deficiency.
In addition, all but one of the anemic women reported
heavy or very heavy menses. Despite these findings,
there was no association between perceived menstrual
flow and likelihood of having a gynecologist, with over
one-third of those who reported heavier menses not hav-
ing a gynecologist. These study findings suggest that
women need to be empowered to feel confident in their
ability to determine when they are having HMB and
should be encouraged to seek medical care in these situ-
ations given that they may be anemic and/or iron defi-
cient. In addition, it is critical that women’s health
professionals grasp the magnitude of this problem
amongst AAW so that they are prepared to serve as ad-
vocates for these individuals.
A main reason that it is important to evaluate women
with HMB is to prevent sequelae from iron deficiency
and anemia. Treatment of HMB is often possible with
appropriate medical evaluation and intervention, as
medications as well as surgical procedures can aid in de-
creasing menstrual flow [22–24]. However, even if treat-
ment of HMB proves challenging, prevention of iron
deficiency and anemia is generally possible with fairly
conservative measures. Studies have shown that supple-
mental iron as well as intense dietary programs can aid
in improving iron stores [25, 26]. Further, a recent study
demonstrated that individuals are interested in learning
about the health consequences of iron deficiency and
motivated to use a mobile app that aids in improving
bioavailable dietary iron [27], suggesting that new tech-
nology may make it even easier for individuals to be
treated if they suffer from iron deficiency.
In this study, only 19.0 % of women had been evalu-
ated in the clinic for heavy bleeding in the past, despite
the high percentage of women who reported HMB. It is
important to highlight that AAW with HMB were not
more likely to have a gynecologist despite the fact that
these women had significantly lower hemoglobin,
hematocrit and ferritin levels. Although this is concern-
ing, it may be due to a lack of knowledge regarding
Fig. 2 Median (with interquartile ranges) hemoglobin, hematocrit and ferrtin levels by perceived heaviness of menstrual flow
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etiologies and consequences of HMB. A previous study
from our group demonstrated that 63.2 % of AAW
could not identify the major causes of HMB when given
a list [16]. These findings reinforce the value of educat-
ing AAW so that they understand the causes and impli-
cations of HMB, as well as the importance of receiving
care. As previous data have suggested that demographic
factors impact where women seek gynecologic care [12],
it was surprising that this study found no correlation be-
tween sociodemographic factors and history of out-
patient evaluation or ED visits for HMB. Despite a
higher prevalence of HMB and anemia in AAW, and the
fact that AAW are disproportionally affected by fibroids
[28, 29], evidence demonstrates that when compared to
Caucasian women, AAW are more likely by two-fold to
seek care in an emergency department or hospital out-
patient department rather than in a physician’s office
[12]. While the reason for this disparity between races is
not well understood, it is essential to determine which
factors influence choice of setting for gynecologic evalu-
ation in an effort to improve implementation of care.
This prospective pilot study has a number of import-
ant strengths. To our knowledge, it is the first to use
venipuncture to examine the association between per-
ceived menstrual bleeding and objective measures of
anemia in AAW. In addition, this study focuses on a
community that is disproportionately affected by HMB
and iron deficiency anemia, therefore making this an im-
portant group to investigate. In addition, because these
individuals were attending a general community fair,
they were not specifically seeking out care for their
HMB. Rather, these AAW were recruited in their own
environment and should represent the general community
of urban premenopausal AAW making the results of this
study generalizable to a similar patient population.
Although this study highlights a number of important
concerns by identifying an association between subjective
menstrual assessment and objective measures of anemia in
AAW, it is a pilot study and limitations do exist. One limi-
tation is that the survey asked about some but not all
causes of anemia. Despite the fact that over 90 % of partici-
pants reported being in good health, it is possible that par-
ticipants were anemic or iron deficient due to diagnoses
other than HMB. Therefore, it cannot be confirmed that
menstrual bleeding alone contributed to the high rates of
anemia and iron deficiency. Another limitation is that a
convenience sample was used, which could potentially im-
pact external validity of the study. In addition, this survey
was limited to English speaking participants. Further, des-
pite the fact that this is one of the larger studies where
venipuncture was performed to assess for anemia in urban
premenopausal AAW, the sample size was limited. Finally,
as this was a survey study, the results are reliant on sub-
jective responses and self-report of the participants.
Although the majority of individuals demonstrated ad-
equate health literacy, recall bias and personal differences
in assessment of some of the factors studied exist.
Conclusions
This pilot study demonstrates that iron deficiency and
anemia are common in urban premenopausal AAW and
approach levels seen in underserved nations. It also
demonstrates that HMB is very common in this cohort.
Given that AAW who reported heavier menses were
more likely to be anemic, but not more likely to have a
gynecologist than those who reported normal or light
menses, AAW should be counseled to seek care with a
women’s health provider when they perceive HMB. It is
particularly important for women who do not routinely
see a physician to present for evaluation when they
recognize that their menstrual bleeding is heavy. When
a woman presents with HMB, clinical investigation is
warranted to evaluate for iron deficiency anemia given
the demonstrated association between the two. The
results from this pilot study can be used to educate and
treat women in a way that focuses efforts on health
maintenance and prevention. If women with HMB are
evaluated prior to developing serious consequences from
iron deficiency, more options for treatment are available
and frank anemia can be prevented. Ultimately, a larger
study examining HMB and anemia in AAW is necessary
in order to gain further insight and develop interven-
tions that prevent iron deficiency anemia in this high-
risk population of women.
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Additional file 1: Study Survey. This is the survey that was completed
by individuals who participated in this study. (PDF 108 kb)
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